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DETAILED ACTION 

Election/Restrictions 

1 . Claims 4, 1 0, 1 7-20, 27-30, 36, 37 are withdrawn from further consideration 
pursuant to 37 CFR 1 .142(b) as being drawn to a nonelected species, there being no 
allowable generic or linking claim. Election was made without traverse in the reply filed 
on 13 October 2009. 

2. Applicant's election without traverse of the species of figure 4a, 4b, 1 3a-g with 
corresponding claims 1-3, 5-9, 11-15, 16, 21-26, 31-35 in the reply filed on 13 October 
2009 is acknowledged. 

Claim Rejections - 35 USC §112 

3. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

4. Claims 2, 22 and 35 are rejected under 35 U.S.C. 112, first paragraph, as failing 
to comply with the written description requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably convey to 
one skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. 

5. Re claims 2 and 35, there is no support for the claimed "composite lens 
consisting of adjacently arranged plural parts of spherical lens, each center of the 
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spherical lenses being on the line imagined by fastening the positions where light 
intensity is maximum in the light-emission area" "or a composite lens consisting of 
adjacently arranged plural parts of spherical lens and plural parts of cylindrical lens" as 
claimed in claims 2 and 35 within the figures of elected species of figure 4A and 4B and 
their corresponding portions of the specification. 

6. Re claim 22, there is no support for the claimed "wherein each opening of the 
opening array consists of three micro circular openings which are located at the 
vertexes of a triangle" as claimed in claim 22 within the figures of elected species of 
figure 4A, 4B and 13A-G and their corresponding portions of the specification. 

Claim Rejections - 35 USC § 102 

7. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

8. Claim 1 is rejected under 35 U.S.C. 102(b) as being anticipated by Chiu et al. 
(U.S. PGPub 2001/0010449; hereinafter "Chiu"). 

Re claim 1: Chiu teaches (e.g. figure 3) a lens-attached light-emitting element 
comprising: a light-emitting element (structure of figure 3) having a light-emitting area 
(322) on a semiconductor substrate (300); an antireflection film (326) covering the light- 
emitting area (322); and a lens (320) formed on the surface of the antireflection film 
(326) on the light-emitting element. 
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Claim Rejections - 35 USC § 103 

9. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

10. Claiml is rejected under 35 U.S.C. 103(a) as being unpatentable over Liu et al. 
(U.S. 6,888,171; hereinafter "Liu") in view of Chiu. 

Re claim 1: Liu teaches (e.g. figures 1 and 2) a lens-attached light-emitting 
element comprising: a light-emitting element (device of figure 1 ; hereinafter "LED") 
having a light-emitting area (101) on a semiconductor substrate (203). 

Liu is silent as to an antireflection film covering the light-emitting area; and a lens 
formed on the surface of the antireflection film on the light-emitting element. 

Chiu teaches an antireflection film (326) covering the light-emitting area (322); 
and a lens (320) formed on the surface of the antireflection film (326) on the light- 
emitting element (device of figure 3 of Chiu). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use the teachings of Chiu in the device of Liu in order to increase the output 
efficiency (see paragraph 10 of Chiu). 
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1 1 . Claims 2, 3, 5-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Liu modified by Chiu as applied to claim 1 above, and further in view of Bohn (U.S. 
6,188,527) and Mesquida (U.S. 4,703,219). 

Re claim 2: Liu modified by Chiu teaches the lens-attached light-emitting 
element. 

Liu modified by Chiu is silent as to the lens is a composite lens consisting of 
adjacently arranged plural parts of spherical lens, each center of the spherical lenses 
being on the line imagined by fastening the positions where light intensity is maximum in 
the light-emission area, or on the positions neighbored to the line, a composite lens 
consisting of adjacently arranged plural parts of cylindrical lens, each cylindrical lens 
having an axis along the line, or a composite lens consisting of adjacently arranged 
plural parts of spherical lens and plural parts of cylindrical lens. 

Bohn teaches the lens is a composite lens consisting of adjacently arranged 
plural parts of spherical lens, each center of the spherical lenses being on the line 
imagined by fastening the positions where light intensity is maximum in the light- 
emission area, or on the positions neighbored to the line, a composite lens (the lens 11 
of Bohn along each straight portion of the light emitting surface of Liu) consisting of 
adjacently arranged plural parts of cylindrical lens, each cylindrical lens (11) having an 
axis along the line, or a composite lens consisting of adjacently arranged plural parts of 
spherical lens and plural parts of cylindrical lens. 

It would have been obvious to use the teachings of Bohn in the device of Liu 
modified by Chiu in order to better uniformly distribute light upon a target (see column 2, 
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line 25 of Bohn) and to obtain the maximum efficiency of the device (see column 7, lines 
32-35 of Mesquida). 

Re claim 3: Liu modified by Chiu and Bohn teaches the lens-attached light- 
emitting element, wherein the line is an approximately U-shaped polygonal line (figure 1 
of Liu shows U shape) consisting of three segments, and the composite lens is 
composed of four parts of spherical lens (41 of Bohn), each center of the spherical 
lenses being on the both ends of each segment or the neighborhood of the both ends, 
and three parts of cylindrical lens (11, 42) each having an axis parallel with the 
segment, the four parts of spherical lens and three parts of cylindrical lens being 
adjacently arranged. 

It would have been obvious to arrange spherical lens at corners of a light emitting 
region and a cylindrical lens along a length of light emitting region in order to maintain 
the optimum radial distance from the light emitting region to the lens (e.g. column 3, 
lines 43-47 of Mesquida) to maximize efficiency of the light emitting regions of the 
device (e.g. column 7, lines 32-35 of Mesquida). 

Re claim 5: Liu modified by Chiu teaches the lens-attached light-emitting 
element, wherein the composite lens is made of resin (resin 320; e.g. paragraph 33 of 
Chiu). 

Re claim 6: Liu modified by Chiu, Bohn and Mesquida teaches the lens-attached 
light-emitting element, wherein the antireflection film (326 of Chiu) is one-layer film, and 
the refractive index thereof has an intermediate value between that of the light-emitting 
area and that of the resin (320 of Chiu) forming the composite lens. 



Application/Control Number: 10/562,655 Page 7 

Art Unit: 2811 

Re claim 7: Liu modified by Chiu, Bohn and Mesquida teaches the lens-attached 
light-emitting element, wherein the antireflection film (326 of Chiu) consists of silicon 
nitride (it is know for silicon nitride to be used as an antireflection layer, as evidenced by 
U.S. 4,644,342 to Abbas, see column 4, line 37). 

12. Claims 8, 9 and 11 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Liu in view of Bohn. 

Re claim 8: Liu teaches (e.g. figures 1 and 2) a lens-attached light emitting 
element comprising: a light-emitting element (U shaped LED device of figure 1) having a 
light-emitting area (101). 

Liu is silent as to a composite lens provided on the light-emitting element; 
wherein the composite lens consists of adjacently arranged plural parts of spherical 
lens, each center of the spherical lenses being on the line imagined by fastening the 
positions where light intensity is maximum in the light-emission area, or on the positions 
neighbored to the line, a composite lens consisting of adjacently arranged plural parts of 
cylindrical lens, each cylindrical lens having an axis along the line, or a composite lens 
consisting of adjacently arranged plural parts of a spherical lens and plural parts of 
cylindrical lens. 

Bohn teaches a composite lens provided on the light-emitting element; wherein 
the composite lens consists of adjacently arranged plural parts of spherical lens, each 
center of the spherical lenses being on the line imagined by fastening the positions 
where light intensity is maximum in the light-emission area, or on the positions 
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neighbored to the line, a composite lens (the lens 11 of Bohn along each straight portion 
of the light emitting surface of Liu) consisting of adjacently arranged plural parts of 
cylindrical lens (11), each cylindrical lens having an axis along the line, or a composite 
lens consisting of adjacently arranged plural parts of a spherical lens and plural parts of 
cylindrical lens. 

It would have been obvious to use the teachings of Bohn in the device of Liu in 
order to better uniformly distribute light upon a target (see column 2, line 25 of Bohn) 
and to obtain the maximum efficiency of the device (see column 7, lines 32-35 of 
Mesquida). 

Re claim 9: Liu modified by Bohn teaches the lens-attached light-emitting 
element, wherein the line is an approximately U-shaped polygonal line consisting of 
three segments (U shaped LED device of figure 1 of Liu), and the composite lens is 
composed of four parts of spherical lens (41 of Bohn), each center of the spherical 
lenses being on the both ends of each segment or the neighborhood of the both ends, 
and three parts of cylindrical lens (11, 42) each having an axis parallel with the 
segment, the four parts of spherical lens and three parts of cylindrical lens being 
adjacently arranged. 

It would have been obvious to arrange spherical lens at corners of a light emitting 
region and a cylindrical lens along a length of light emitting region in order to maintain 
the optimum radial distance from the light emitting region to the lens (e.g. column 3, 
lines 43-47 of Mesquida) to maximize efficiency of the light emitting regions of the 
device (e.g. column 7, lines 32-35 of Mesquida). 
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Re claim 11: Liu modified by Bohn teaches the lens-attached light-emitting 
element, wherein the composite lens is made of resin (epoxy; e.g. column 3, line 66 of 
Bohn). 

13. Claims 12 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Chiu as applied to claim 1 above, and further in view of Bohn. 

Re claim 12: Chiu teaches the lens-attached light- emitting element (structure of 
figure 3) being recited in claim 1 or 8. 

Chiu teaches substantially the entire claimed structure of claim 12, as recited in 
claim 1, except explicitly stating a lens-attached light-emitting element array, comprising 
a plurality of lens-attached light-emitting elements arranged in a straight line, wherein 
the lens-attached light- emitting element being recited in claim 1 or 8. 

Bohn teaches (e.g. figure 1) a lens-attached light-emitting element array 
(structure of figure 1), comprising a plurality of lens-attached light-emitting elements (13, 
14) arranged in a straight line. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use the teachings of Bohn in the device of Chiu in order to obtain a device 
that is brighter and can more uniformly distribute light to a target area (see column 2, 
line 25 of Bohn). 

Re claim 13: Chiu modified by Bohn teaches the lens-attached light-emitting 
element array (figure 1 of Bohn) according to claim 12, wherein the light-emitting 
element is a light-emitting diode (300 of Chiu and 13 of Bohn). 
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14. Claims 14 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Chiu modified by Bohn as applied to claim 12 above, and further in view of Tanioka 
et al. (U.S. 6,002,420; hereinafter "Tanioka"). 

Re claim 14: Chiu modified by Bohn teaches the lens-attached light-emitting 
element array according to claim 12. 

Chiu modified by Bohn is silent as to the light-emitting element is a light-emitting 
thyristor. 

Tanioka teaches where the light-emitting element (array of self-scanning LED 
chips; 30-1) is a light-emitting thyristor (light emitting device is a light emitting thyristor; 
see claim 10 of Tanioka). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use the teachings of Tanioka in the device of Chiu modified by Bohn in 
order to enable the device to have an additional function of scanning and image 
recording. 

Re claim 15: Chiu modified by Bohn and Tanioka teaches a self-scanning light- 
emitting element array (array of self-scanning LED chips; 30-1), comprising a lens- 
attached light-emitting element array recited in claim 14. 

15. Claims 16, 22, 24, 26, 31, 35 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hawkins et al. (U.S. 5,71 1 ,890; hereinafter "Hawkins") in view of 
Bohn. 
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Re claim 16: Hawkins teaches (e.g. figures 4A-E) a method for manufacturing a 
lens-attached light-emitting element, comprising the steps of: (a) preparing a light- 
emitting element array substrate ; (b) preparing a glass substrate (100); (c) forming a 
etching stopper film (110) on the glass substrate (100); (d) forming an opening array 
(114) in the etching stopper film (110); (e) forming a recess array (120a) in the glass 
substrate (100) under the opening array (114) by wet etching (wet etch, e.g. column 5, 
line 54); (f) fabricating a mold by removing the etching stopper film (110) on the recess 
array (120a); (g) coating a resin (130) on the surface of at least one of the recess array 
(120a) of the mold and the light-emitting element array substrate; 

Hawkins is silent as to the resin being a photo-curing resin (h) contacting the 
mold and the light emitting element array substrate to each other with sandwiching the 
photo-curing resin therebetween and pressing to each other develop the photo-curing 
resin therebetween; (i) irradiating light to the photo-curing resin from the side of the 
mold to cure the photo-curing resin at the portion where the etching stopper film is 
previously removed; (j) separating the mold from the light-emitting element array 
substrate; and (k) removing the uncured photo-curing resin on the light emitting element 
array substrate by cleaning. 

Bohn teaches the resin being a photo-curing resin (lens cured by UV, epoxy; e.g. 
column 3, line 29 and 66) (h) contacting the mold and the light emitting element array 
substrate to each other with sandwiching the photo-curing resin (epoxy) therebetween 
and pressing to each other develop the photo-curing resin therebetween (lens mold 
pressed onto material of lens; e.g. column 4, line 26); (i) irradiating light to the photo- 
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curing resin from the side of the mold to cure the photo-curing resin at the portion where 
the etching stopper film is previously removed (lens must be cured; e.g. column 3, line 
38); (j) separating the mold from the light-emitting element array substrate (molds are 
typically not included into the final product); and (k) removing the uncured photo-curing 
resin on the light emitting element array substrate by cleaning (it is known in 
semiconductor processing for cleaning processes to be typically used to remove 
unwanted material). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use the teachings of Bohn in the method of Hawkins in order to result in a 
method that produces a lens form that can be used to provide better and more uniform 
lens shape for LEDs and other light emitting devices (see column 1, lines 62-63 of 
Bohn). 

Re claim 22: Hawkins modified by Bohn teaches the method for manufacturing a 
lens-attached light- emitting element, wherein each opening of the opening array (114 of 
Hawkins) consists of three micro circular openings which are located at the vertexes of 
a triangle (in order to make a mold for spherical lens 41 of Bohn, it would be obvious to 
make holes 114 of Hawkins into small holes). 

Re claim 24: Hawkins modified by Bohn teaches the method for manufacturing a 
lens-attached light-emitting element, wherein the step (i) includes the step of making 
ultra violet or visible light to approximately collimated light and irradiating the collimated 
light approximately perpendicular to the glass substrate (as can be seen in figure 2 of 
Bohn, collimated light 21 is emitted). 
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Re claim 26: Hawkins modified by Bohn teaches the method for manufacturing a 
lens-attached light-emitting element, further comprising the step of cutting the light- 
emitting element array substrate after the step (k) (it is well-known for devices to be 
diced into individual devices). 

Re claim 31: Hawkins modified by Bohn teaches the method for manufacturing a 
lens-attached light-emitting element, wherein the light-emitting element array substrate 
is a light- emitting diode array substrate (array of Bohn). 

Re claim 35: Hawkins modified by Bohn teaches the method for manufacturing a 
lens-attached light-emitting element, wherein the lens is a composite lens consisting of 
adjacently arranged plural parts of spherical lens, each center of the spherical lenses 
being on the line imagined by fastening the positions where light intensity is maximum in 
the light-emission area, or on the positions neighbored to the line, a composite lens 
consisting of adjacently arranged plural parts of cylindrical lens (figure 1 of Bohn 
teaches adjacently arranged lens 42 abutting each other to form lens 11), each 
cylindrical lens giving an axis along the line, or a composite lens consisting of adjacently 
arranged plural parts of spherical lens and plural parts of cylindrical lens. 

16. Claim 21 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hawkins 
modified by Bohn as applied to claim16 above, and further in view of Mesquida. 

Re claim 21: Hawkins modified by Bohn teaches substantially the entire claimed 
structure of claim 21, as recited in claim 16, except explicitly stating the method for 
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manufacturing a lens-attached light- emitting element, wherein the shape of each 
opening of the opening array is approximate U-shape. 

Mesquida teaches the method (e.g. figure 7) for manufacturing a lens-attached 
light- emitting element, wherein the shape of each opening of the opening array is 
approximate U-shape (in order to obtain the circular U shape, it would be obvious to 
make the opening of the opening array a U shape). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use the teachings of Mesquida in the method of Hawkins modified by Bohn 
in order to create a device having great compactness of integration (see column 7, line 
45 of Mesquida). 

17. Claim 23 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hawkins 
modified by Bohn as applied to claim16 above, and further in view of Scifres et al. (U.S. 
3,954,534; hereinafter "Scifres"). 

Re claim 23: Hawkins modified by Bohn teaches substantially the entire method 
of claim 23, as recited in claim 16, except explicitly stating the method for manufacturing 
a lens-attached light-emitting element, further comprising the step of coating a mold 
releasing agent on the surface of the recess array after the step (f). 

Scifres teaches the method for manufacturing a lens-attached light-emitting 
element, further comprising the step of coating a mold releasing agent (5) on the 
surface of the recess array after the step (f). 
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It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use the teachings of Scifres in the method of Hawkins modified by Bohn in 
order to ensure a separation between mold and molded material (see column 3, line 18 
of Scifres). 

18. Claim 25 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hawkins 
modified by Bohn as applied to claim 16 above, and further in view of Beauvais et al. 
(U.S. 6,514,877; hereinafter "Beauvais"). 

Re claim 25: Hawkins modified by Bohn teaches substantially the entire claimed 
method of claim 25, as recited in claim 16, except explicitly stating the method for 
manufacturing a lens-attached light-emitting element, wherein the etching stopper film is 
a Crfilm, and the glass substrate is wet etched by a hydrofluoric acid based etchant. 

Beauvais teaches the method, wherein the etching stopper film is a Crfilm 
(chromium etch stop; e.g. column 5, line 6), and the glass substrate is wet etched by a 
hydrofluoric acid based etchant (HF etch; e.g. column 4, line 50). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use the teachings of Beauvais in the method of Hawkins modified by Bohn 
in order to simplify manufacture by using readily available materials. 

19. Claims 32 and 33 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hawkins modified by Bohn as applied to claim 16 above, and further in view of 
Tanioka. 
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Re claim 32: Hawkins modified by Bohn teaches substantially the entire claimed 
method of claim 32, as recited in claim 16 except explicitly stating the method for 
manufacturing a lens-attached light-emitting element, wherein the light-emitting element 
array substrate is a light- emitting thyristor array substrate. 

Tanioka teaches the method for manufacturing a lens-attached light-emitting 
element, wherein the light-emitting element array substrate (array of self-scanning LED 
chips; 30-1) is a light- emitting thyristor array substrate (light emitting device is a light 
emitting thyristor; see claim 10 of Tanioka). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use the teachings of Tanioka in the method of Hawkins modified by Bohn in 
order to enable the manufacture of a device having an additional function of scanning 
and image recording. 

Re claim 33: Hawkins modified by Bohn and Tanioka teaches the method for 
manufacturing a lens-attached light-emitting element, wherein the light-emitting element 
array substrate is a self- scanning light-emitting element array substrate (array of self- 
scanning LED chips; 30-1). 

20. Claim 34 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hawkins 
modified by Bohn as applied to claim16 above, and further in view of Chiu. 

Re claim 34: Hawkins modified by Bohn teaches substantially the entire claimed 
method of claim 34, as recited in claim 16 except explicitly stating the method for 
manufacturing a lens-attached light-emitting element, wherein the light-emitting element 
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array substrate includes an antireflection film covering the light-emitting area of each 
light-emitting element. 

Chiu teaches the method for manufacturing a lens-attached light-emitting 
element, wherein the light-emitting element array substrate includes an antireflection 
film (326) covering the light-emitting area (322) of each light-emitting element. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use the teachings of Chiu into the teachings of Hawkins modified by Bohn 
in order to increase the output efficiency (see paragraph 10 of Chiu). 

Conclusion 

Examiner's note: Examiner has cited particular columns and line numbers in the 
references as applied to the claims above for the convenience of the applicant. 
Although the specified citations are representative of the teachings of the art and are 
applied to the specific limitations within the individual claim, other passages and figures 
may apply as well. It is respectfully requested from the applicant in preparing 
responses, to fully consider the references in entirety as potentially teaching all or part 
of the claimed invention, as well as the context of the passage as taught by the prior art 
or disclosed by the examiner. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JESSE Y. MIYOSHI whose telephone number is 
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(571)270-1629. The examiner can normally be reached on M-F 7:30AM-5:00PM EST. 
Alternating Fridays off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Lynne A. Gurley can be reached on (571) 272-1670. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Lynne A. Gurley/ 

Supervisory Patent Examiner, Art 

Unit 2811 

/Jesse Miyoshi/ 



